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INTRODUCTION

R
etinal vasoproliferative tumors (RVTs) are uncommon vascular masses firstly named "presumed acquired retinal hemangiomas", to differentiate them from capillary hemangiomas. They are most frequent in middle-aged people and clinically appears as a solitary yellow-red-pink mass, with ill-defined borders in the retinal periphery, being the inferotemporal quadrant the most commonly involved [1] . Study of lesions obtained by endoresection or from enucleated eyes suggests a benign and reactive nature rather than neoplastic, composed of glial cells and blood vessels, but the exact origin of these tumors remains controversial [2] [3] . RVTs can be primary (idiopathic) or secondary to other ocular diseases such as retinitis pigmentosa, previous surgery, uveitis or other ocular inflammations. These tumors used to produce massive intraretinal and subretinal exudation, detachment, which may be extensive and occurs in over than 80% of cases leading to a severe visual loss [4] . Other common complaints are floaters, photopsias and metamorphopsias. There is no standard approach to the management. Different type of treatments can be used to cease or to reduce the retinal exudation for these patients. Observation is an option in asymptomatic patients with small tumors and limited exudation; other alternatives are used in symptomatic patients or with visual acuity (VA) risk (growing tumor or progressive exudation). Therapeutic options successfully employed include: intravitreal anti-vascular endothelial growth factor (VEGF), cryotherapy, laser photocoagulation, photodynamic therapy, surgery (resection or vitreoretinal surgery) or intravitreal dexametasone implant [5] [6] [7] , but recurrences are common and collateral effects of multiple treatments can worsen vision loss. One alternative is plaque brachytherapy, and some authors recommend it especially in tumors thicker than 2.5 mm as an initial treatment [4] [5] [8] [9] [10] . The purpose of this study was to report the results of episcleral brachytherapy as treatment of RVTs in a Referral Intraocular Tumor Centre and compare with other treatments regarding regression of tumor, retinal exudation detachment visual function and recurrences.
SBUJECTS AND METHODS
A retrospective review of the Intraocular Tumors Unit (ITU) database was performed from 2009 to 2015. Ethical Approval an informed consent was done. Inclusion criteria were patients diagnosed of RVT, treated with episcleral brachytherapy with at least 12mo of follow up.
All patients underwent a complete ophthalmologic examination at their first visit, including VA, biomicroscopy of the anterior segment, intraocular pressure measurement, indirect ophthalmoscopy [exudation, retinal detachment (RD)], ultrasonography (measurement of tumor) and angiography. Treatment was decided in those patients with visual impairment caused by the progressive exudation of the tumor or extensive RD. Dosimetry was performed in all the patients using the Bebig Plaque Simulator 5.37 Software and the Excel Spreadsheet Software with TG 43 parameters [11] [12] . The planification was performed using the main measures (longitudinal, circumferential and apical diameters of the tumor), the exact location and distance from the mass to the optic disc and fovea. Fixation and removal of the plaques was done under general anesthesia and the location of the tumor was previously marked using scleral transillumination and indirect binocular ophthalmoscopy. Follow up was performed at one, three and every six months up to the third year and yearly thereafter. All the examinations were done by the same ophthalmologists and the following baseline parameters were assessed: sex, age, laterality and location of the lesion, initial symptoms, previous treatments, initial and final VA (specified in decimal form), initial and final RD, and initial and final size of the tumor. Regarding plaque diameter, time of brachytherapy, isotope, apex dose and rate, optic nerve (ON) dose and rate, and macula dose and rate were registered.
RESULTS
Among a total of 861 intraocular tumor patients, 38 were vascular origin and 9 RVTs (1%). Four patients were asymptomatic and underwent observation. Five patients met the inclusion criteria for the study and were treated with episcleral brachytherapy. Table 1 shows patients and tumor main characteristics. Three patients (60%) were male and two female (40%). Median age at the time of diagnosis was 36 (mean 41, range 32-47). Two (40%) appeared in the right eye and three on the left (60%). The tumor was located in peripheral temporal retina in all of them; one (20%) supero-temporal and the other four (80%) infero-temporal ( Figure 1 ). All of them presented visual symptoms at the moment of diagnosis: three (60%) decreased VA and two (40%) floaters. Four patients (80%) were previously treated with other alternatives: two with anti-VEGF intravitreal injections (IVIs; cases 2 and 3, treated with two and three bevacizumab injections respectively), one with laser photocoagulation (case 4) and one with vitrectomy (case 5). Brachytherapy was the first line treatment only in one case (case 1). Four patients were treated with 125 I plaque and one of them with 106 Ru plaque. Figure 1 and Table 2 Figure 2 shows the eye fundus of the five patients before and after treatment.
DISCUSSION
The present study shows the rarity of RVTs even in a referential clinic unit representing 1% of intraocular tumors. Other series previously published, agreed on the fact that these tumors are rare, but they didn't present incidence or prevalence estimations [4, [8] [9] . Shields et al [4] showed in 2013 the largest series of RVTs, with 334 tumors in 295 eyes of 275 patients in a retrospective review of patients diagnosed in 36y, from 1975 to 2011. RVTs are a well-recognized entity that can lead to severe visual loss and ocular complications such as exudative RD [13] . Therefore, some authors propose treatment, even in the early stages of the disease [5, 13] . The indications of the different modalities in RVTs are not yet well defined and various methods have been reported, including brachytherapy, cryotherapy, surgery, photocoagulation, photodinamic therapy, anti-VEGF IVIs or, most recently, intravitreal dexamethasone implant [5] [6] [8] [9] 13] . However, the majority of these treatments have limited effectiveness in causing long-term regression and more than one therapy is required in severe cases. Recurrences are frequently reported thus none of these treatments seems to be definitive for RVTs. The lack of protocol makes many patients receive multiple treatments, developing complications that are possibly caused both by the therapies and the natural history of the tumor, especially fibrosis and gliosis that hinder VA improvement despite good control of exudation and RD associated. In the present study, the case with better evolution and greater visual recovery is the one who not received previous treatment (case 1). Not many cases treated with plaque radiotherapy have been reported. Heimann et al [5] showed in 2000 a series of 22 eyes with vasoproliferative tumors, 16 of them treated with brachytherapy using 106 Ru/ 106 Rho and a mean apex dose of 81 Gy. They recommended the use of this type of treatment in tumors larger than 2 mm and they demonstrated the efficacy in the tumor regression and the associated telangiectasias, improving or remaining stable the VA in most of the patients. Anastassiou et al [8] reported in 2006 their experience with 106 Ru plaque in VPTs. They treated 35 patients using 106 Ru eye applicators and the main applied dose at the apex was 108 Gy. The results were good control of the tumor activity but slight decrease the mean VA after treatment, probably due to a chronic maculopathy related with the brachytherapy dose and the development of epiretinal gliosis. In 2008, Cohen et al [9] reported the efficacy of 125 I treatment in 30 eyes, and reported a tumor regression in 97% of eyes and a significant exudative RD reduction in 91% with a lower apex dose (mean apex radiation of 40 Gy). In this series VA improved or remained stable in 73%. The present study showed improvement or stabilization of VA in all patients, with regression of tumor size and RD. Two patients (cases 3 and 4) developed macular gliosis, probably related with the natural history of the tumor or previous treatments. Both of them were previously treated with IVIs of bevacizumab. Scleral thickening was observed in one patient (patient 4). We saw the better results in the patient with no previous treatments (patient 1) and treated with 106 Ru plaque, which is a beta radiation source. This kind of radiation was not used in other patients because of the limited availability in our unit, nevertheless we think that beta radiation could be better to treat VPTs, because of the advantageous steep dose fall-of resulting from the limited range of electrons. The dose distribution allows delivering a sufficient dose to a very restricted volume while minimizing damage to the healthy structures in the eye [8] .
No patients suffered from radiation retinopathy, maculopathy, papillopathy or cataract. A possible explanation was the peripheral location, and the low dose of radiation received by the central retina.
In conclusion, our results support the previous literature and suggest that plaque brachytheraphy, with a low dose of radiation (mean apex dose around 40-45 Gy) should be considered as an efficient and safe alternative in VPTs, especially in large tumors or cases with important RD. We know the limitations of this study, especially the small sample size and the limited follow up, but we propose brachytherapy as a first treatment option in this group of patients, where complications of other previous treatments could get worse final results, and beta radiation in VPTs ( 106 Ru plaques), because of the advantages in protecting healthy structures.
